An immunoregulatory role for surfactant would be potentially beneficial in vivo in protecting the delicate gas exchanging regions ofthe lung from unwanted immune reactions to inhaled particles and microorganisms. We have previously reported an immunosuppressive function for normal pulmonary surfactant from man, pig, and rabbit in vitro.' Similar in vitro suppressive effects have been reported for canine pulmonary surface active material and for serum lipoproteins.2A These effects, which are dose dependent and species independent, are observed for a range of specific primary immune responses: lymphoproliferation in response to mitogens and alloantigens, B cell 3 immunoglobulin production, and natural killer cell cytotoxic function.56 Whereas the major surfactant components, phosphatidyl choline, phosphatidylglycerol and phosphatidylinositol exert similar suppressive effects on lymphoproliferation, some of the lesser componentsphosphatidylethanolamine, sphingomyelin, and cholesterol-have been shown to augment lymphoproliferative responses under certain conditions.7 Thus the role of surfactant in regulating local immune responses in vivo may be determined by the relative proportions of "suppressive" and "stimulatory" lipid components, and these may be altered in various pulmonary diseases. 8 Despite the potential importance of these effects, several important questions remain unanswered. Firstly, the mechanism of surfactant induced immune suppression has not been adequately examined, and we do not know whether the effect can be reversed. Secondly, it is not clear whether surfactant exerts its suppressive effect on the antigen presenting cell or the responding lymphocyte. This information is needed before we can consider whether therapeutic manipulation of the surfactant system might benefit patients with inflammatory lung diseases.
Alveolar macrophages function relatively poorly as accessory cells in vitro.9 10 The importance of local influences such as pulmonary surfactant in determining why alveolar macrophages behave in this way has received little attention. Curtiss et all" have shown that low density lipoprotein in serum exerts its suppressive effects on the responder lymphocyte rather than the stimulator lymphocyte or accessory cell macrophage in mixed lymphocyte cultures. Whether pulmonary surfactant can exert an effect on the function of accessory cells as well as responder cells, and whether this might partly explain the poor accessory cell function of alveolar macrophages, is not known. We sought to examine this in a manner similar to Curtiss et al," using a mitogen driven system, and we also looked at monocyte MHC class II region product expression after incubation with surfactant because of the important role of these cell surface molecules in T cell recognition of antigens.
The aim of this study therefore was, firstly, to examine in greater detail the immunosuppressant effects of pulmonary surfactant and in particular to explore at what stage of cellular activation surfactant exerts its effects; secondly, to determine whether the effects can be reversed by washing or by indomethacin; and, thirdly, to explore whether the lymphocyte or the accessory monocyte is the target cell for suppression. 1) . This was equivalent to the level of. 
Methods

REVERSIBILITY OF SURFACTANT AND LIPID EFFECTS
The suppressive effects of surfactant were not reversed significantly by washing and incubation in medium alone for 4, 12, or 24 hours (points 3, 4, and 5 on the horizontal axis offig 2) when compared with the lipid containing cultures set up without washing (first and second points on the horizontal axis; Wilcoxon matched pairs signed ranks test). There was a tendency, though it was not significant, towards increasing responses to phytohaemagglutinin after 12 and 24 hours (fig 2) . Incubation of cells with phosphatidylcholine for four hours resulted in suppression of the phytohaemagglutinin response that was not reversed by reincubation in cholesterol. Conversely, the stimulatory effect of cholesterol4 was only variably observed after a four hours' incubation; any possible effect of phosphatidylcholine in reversing the stimulatory effect of cholesterol could not be determined in these experiments.
EFFECT OF INDOMETHACIN
Addition of indomethacin to serum free cul-Thymidine incorporation as % of control lipid free PHA response 100 -tures containing surfactant (0-2 mg/ml) did not reverse the suppressive effect of surfactant but caused additional suppression with increasing amounts of added indomethacin (fig 3) . Similarly, the addition of indomethacin to cultures containing phosphatidylcholine (2 mg/ml) in serum containing medium also caused more suppression than occurred in the cultures containing phosphatidylcholine alone (fig 3) . Indomethacin itself was also found to cause some suppression of the lymphocyte response to phytohaemagglutinin in serum free cultures without added lipid (in the presence of 1, 10, and 100 Mg/ml indomethacin, the re- 
